The pharmacology of alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionate (AMPA)/kainate antagonists and their role in cerebral ischaemia.
The development of selective, systemically active alpha-amino-3-hydroxy-5-methyl-4-isoxazole propionate (AMPA)/kainate antagonists over the last 4 years has enabled the role of this excitatory amino acid receptor subtype to be scrutinised in the different models of ischaemia. The animal models of cerebral ischaemia can be subdivided into two major categories: focal ischaemia, in which the resulting infarct resembles the clinical condition of stroke; and models of severe forebrain ischaemia, in which there is delayed neuronal degeneration of hippocampal CA1 neurones. The neuropathology in the latter models resembles the clinical condition seen following a cardiac arrest, for example. It is well established that N-methyl-D-aspartate (NMDA) antagonists such as MK-801, 3-(2-carboxypiperazine-4-yl)-propenyl-1-phosphonate (CPPene), DL-(E)-2-amino-4-methyl-5-phosphono-3-pentanoic acid (CGP 37849), and N-(1-naphthyl)-N'-(3-ethylphenyl)-N'-methylguanidine hydrochloride (CNS 1102) are neuroprotective in animal models of focal ischaemia. However, in models of severe forebrain ischaemia NMDA antagonists produced only partial protection. The discovery of 2,3-dihydroxy-6-nitro-7-sulfamoylbenzo(F)quinoxaline (NBQX) as a systemically active AMPA receptor antagonist enabled the role of this receptor subtype in ischaemia to be investigated. NBQX was shown to be neuroprotective against delayed neuronal degeneration of hippocampal CA1 neurones in animal models of severe forebrain ischaemia. Recent studies have demonstrated that NBQX administration can be delayed by up to 12 h and amelioration of delayed neuronal degeneration of hippocampal CA1 neurones can still be seen. NBQX has also been shown to be neuroprotective in animal models of permanent and temporary middle cerebral artery occlusion. 1-(Aminophenyl)-4-methyl-7,8-methylenedioxy-5H-2,3-benzodiazepine (GYKI 52466), a systemically active noncompetitive AMPA/kainate antagonist, was neuroprotective against focal ischaemia but was unable to attenuate hippocampal CA1 neuronal degeneration. Whilst the newer compounds such as (3SR,4aRS,6RS,8aRS)-6-[2-(1H-tetrazol-5-yl )-ethyl]-1,2,3,4,4a,5,6,7,8a-decahydroisoquinoline-3-carboxylic acid (LY 215490) and 6-(1-imidazolyl)-7-nitroquinoxaline-2,3(1H,4H)-dione (YM900) have been demonstrated to be neuroprotective in focal ischaemia models, there is still a lack of information with regard to their efficacy in models of severe forebrain ischaemia. It appears from initial studies that AMPA/kainate antagonists have a better behavioural profile than NMDA antagonists in terms of a lack of phychostimulant and phychotomimetic effects. However, these antagonists have their own problems in that they cause severe depression of glucose utilisation in the central nervous system at neuroprotective doses.(ABSTRACT TRUNCATED AT 400 WORDS)